d ult immunizations, unlike immunizations for infants and children, are not usually a routine part of a physician's practice. ("Adult Immunization," 1985; Fedson, 1984 ; "Guide for Adult Immunization," 1985) . Yet, both the Centers for Disease Control (CDC) and the American College of Physicians view inadequate adult immunization as a significant problem. They have issued strong statements about the need for a broad, comprehensive approach to protecting adults from communicable diseases, indicating that, as a society, we haven't done nearly enough to spread the word that adults continue to need immunizations. Specifically, the CDC and American College of Physicians have expressed concern about inadequate adult protection against tetanus and diphtheria (Td), influenza, and pneumococcal pneumonia ("Adult Immunization," 1985; "Guide for Adult Immunization," 1985) .
A perusal of the health professional literature reveals that, in fact, adult immunization has received little attention, particularly from a comprehensive perspective. To the contrary, the literature focuses primarily on specific, communicable diseases, such as hepatitis B and its prevention, rather thancomprehensi ve, programmatic approaches to adult immunizations in general. This is also true for both the occupational medicine and occupational health nursing literature.
In this article, the nature and extent of the problem of inadequate adult immunization will be addressed. In
The public health service estimates thatonly20% to 30% of "healthy" American adults are properly immunized addition, the obstacles to achieving adequate protection of adults from communicable diseases; a summary of the recommended routine immunization for adults (including those in a healthy state, at risk because of health status, and at risk because of occupation, lifestyle, and/or environment); and responsibilities of the occupational health nurse for adult immunization will also be discussed.
NATURE AND EXTENT OF THE PROBLEM
The incentives that have contributed so significantly to success in adequately immunizing infants and children do not exist, for the most part, for the adult population (Bowerman, 1984) . For example, childhood immunization against diphtheria, pertussis, tetanus (DPT) and measles, mumps, and rubella (MMR) is required by law for first entry into school in all 50 states and the District of Columbia ("Immunize U. S. A.," 1986) . Generally, routine adult immunization is not required by law. Exceptions include the military which requires vaccinations, and the "College Laws" that some states have adopted which require that entering freshmen, and in some cases graduate students, show proof of vaccination for Td, measles and rubella prior to admission.
Other obstacles to achieving adequate protection of adults from communicable diseases are: expense, fear of side effects, issues of liability and compensation of individuals damaged by vaccine, lack of knowledge on the part of health care providers and consumers, apathy and problems related to organizing immunization programs, lack of reimbursement for immunizations under public and private health insurance plans, and lack of policies in industry requiring immunizations as a condition of employment (Bowerman, 1984) .
The extent of the problem of inadequate adult immunization has been verified by several studies ("Immunize U.S. Patterson, 1986) . These studies show that physicians caring for adults identify for immunizations only 10%or fewer of those adults at high risk for the diseases. The public health service estimates that no more than 20% to 30% of the "healthy" American adult population are properly immunized (Patterson, 1986) . This is in marked contrast to the 90% to 95% of infants and children who are immunized. As a result, the substantial proportion of today's morbidity and mortality from vaccine preventable diseases (VPD) occurs in older adolescents and adults. VPDs such as influenza, pneumococcal disease, hepatitis B, rubella, measles, tetanus, and diphtheria needlessly continue to claim adult victims ("Adult Immunization," 1985) .
Individuals of certain age groups, occupations, environments, and lifestyles, as well as individuals who have certain health problems, are at greater risk for developing communicable disease and should be immunized ("Adult Immunization," 1985; "Guide for Adult Immunization," 1985) . In addition, travelers to some countries may be at risk of exposure to VPDs, as are foreign students, immigrants, and refugees entering the United States ("Adult Immunization," 1985; U.S. Dept. of Health and Human Services, 1986) .
The low levels of adult immunization are inexcusable because many studies show that safe and effective vaccines are available, primary prevention is cost effective, target populations for adult antigens are growing, and national health goals for preventing adult communicable diseases are not being reached ("Promoting Health/Preventing Disease," 1980; Willems, 1981) .
National health goals establish what percentage of the population should be immunized by the year 1990 for various communicable diseases. Following are the National Health Goals for adult immunization which are to be met by 1990 ("Promoting Health/Preventing Disease," 1980). Included for each goal is a summary of the progress made towardachieving these goals (Williams, 1986 Major epidemics of influenza occur nearly every winter, with considerable mortality and morbidity. This disease frequently affects individuals who, because of age or poor health status, are unable to cope effectively with the disease and often require expensive hospitalization. In one recent study, rates of hospitalization were two to five times greater for high-risk adults during major epidemics, reaching a maximum death rate of about 800 per 100,000 population-a high toll ("Immunize U.S. Patterson, 1986) . As more and more clients are admitted to nursing homes, epidemics are increasing. Many older people in nursing homes are not vaccinated against influenza or other communicable diseases (Grabstein, 1986) . Influenza vaccine is not widely available, therefore, early planning is crucial. Besides those individuals who are at high risk for developing the disease, there are also people whom society can little afford to have develop influenza, such as health care workers, public safety persons, firefighters, and law enforcement officers (Lewy, 1987) .
Tetanus, a deadly disease, primarily strikes older adults. Of the 224 cases of tetanus reported by CDC from 1982-1984 in people whose age was known, 96% were in persons more than 20 years old. Of those over age 50,70% had deficient antibody levels (" Tetanus," 1985; Willil; lms, 1986) . More than one-half of all adults over 60 years of age lack sufficient protection against tetanus. The significance of this data lies in the high mortality rates for tetanus (50% mortality rate). In addition, the costs for treating tetanus are Table 1 ).
TABLE 2
Recommended Immunizations for Special Occupations, Lifestyles, and Environmental Situations* be at increased risk of exposure to certain VPDs. In addition, various lifestyles may increase the risk of exposure to certain VPDs, and certain environments may place an individual at increased risk of developing these diseases. Such persons may need selected vaccines and toxoids in addition to those routinely recommended for their age group (see Table 2 ).
Immunization for Adults with Special Health Status Some vaccines may be indicated for adults because of special health status situations. Table 3 provides a summary of special immunization requirements for these persons. Note that live-virus vaccines are contraindicated during pregnancy and for immuno-compromised individuals. It is also important to stress that unless specifically con- ble ("Measles," 1985; Williams, 1985) . The cost to control the 1984 outbreak of measles at Indiana University was $250,000 ("Immunize U.S.A.," 1986).
Vaccines or Toxoids
extremely high. The average cost per case is $14,000, but in many instances the total cost far exceeds this amount ("Diphtheria," 1985; "Tetanus," 1985) . Tetanus vaccine is widely available and effective, leaving little reason for this deadly disease to continue to take its toll.
The few annual cases of diphtheria occur primarily in unimmunized adults. At least 50% of American adults are not immunized against diphtheria; of those, 84% are over 50 years of age ("Diphtheria," 1985) .
Persons over 50 years of age have a much higher case-fatality rate for many of these diseases, probably due to waning immunity and complicating illnesses. As the proportion of older citizens in this country rises and as many of these older citizens work longer, the need for immunizations becomes even greater.
Pneumococcal disease is also a significant problem for the adult population. The CDC estimates that more than half a million cases occur each year, resulting in a substantial number of deaths. The incidence increases in individuals over 40 and shows a two-fold increase in those over 60 (Magnussen, 1984) .
Most ofthe more than 200,000 cases of hepatitis B (HBV) each year occur in young adults, 15-29 years old. The estimated lifetime risk of acquiring HBV infection in the U.S. is approximately 5% for the population as a whole. However, it dramatically increases, and may even approach 100% for the highest risk groups, those exposed to blood and blood products, homosexual men, and illegal intravenous drug users ("Recommendations," 1985; Williams, 1986) .
About 25% of the nearly 1,000 cases of rubella each year occur in adults over the age of 20 (Williams, 1985) . Even though rubella cases have declined, as many as 13 million women in the childbearing years are unprotected (Hethcote, 1983 , "Rubella," 1985 . Given the marked increase in the numbers of working women, a significant risk for fetal infection exists and should be of great concern to occupational health nurses.
A relatively high percentage of measles cases reported each year occur among young adults on college campuses ("Immunize U.S.A.," 1986). The CDC estimates that as many as six million young adults remain suscepti- agents. These employees should be put on an immunization schedule in plenty of time, at least six weeks before their scheduled departure. If immunized on short notice, it becomes necessary to overload them, which often results in their becoming ill ("Health Information," 1986; Schneider, 1986) .
The employee who engages in international travel and lives like a tourist (does not come in close contact with the native population and therefore is at low-risk for developing disease) should still receive recommended routine adult immunizations and, if necessary, immunizations recommended for adults with special health status needs. This is especially important to emphasize because in most developing nations and in many developed countries measles, mumps, and rubella remain uncontrolled ("Adult Immunization," 1985; "Guide for Adult Immunization," 1985) . Also, polio is extremely common in many developing countries, as are diphtheria and pneumococcal pneumonia. An additional reason for stressing the importance of the routine vaccinations is that if a person develops a communicable disease in a developing country, there may not be quality medical services available increasing the possibility of serious complications. Moreover, data collection systems vary, and under-reporting or a lack of reporting of communicable diseases are common. Thus, the true risk picture is not known.
Selective immunization of international travelers is recommended on the basis of known disease, specific risks in the country to be visited, and the type and duration of travel within a country (" Health Information," 1986) . Vaccines which may be recommended include yellow fever, cholera, typhoid, plague, meningococcus, rabies, or immune globulin (IG) to prevent hepatitis A.
Cholera and yellow fever vaccination requirements may have been established by the country to be visited as a condition for entry. Travelers must have an International Certificate of Vaccination validated by an appropriate authority. Yellow fever vaccination is not widely available, therefore, sufficient lead time is necessary to locate the nearest source of the vaccine. The vaccine is frequently available through the local health department.
Cholera vaccine provides only limtion, vaccination should include routine immunizations recommended for the general adult population, and/or for those in special health status situations.
Compliance with legislated vaccination is also necessary. The risk of acquiring illness during international travel depends upon what parts of the world the traveler is visiting and the extent to which he or she is likely to be exposed to VPDs. Those employees traveling abroad who live like tourists are at relatively low risk of exposure, while employees who live with the native population may be at very high risk for developing VPDs (" Health Information," 1986) .
When planning for the health needs of these employees, it is especially important for the occupational health nurse to consider the needs of the employees at greatest risk-those who live with the native population in order to so some specific work. These people need careful case management with advanced planning regarding immunizations. They also need education about immunization status and risk factors for disease exposure, with special emphasis on water, food, and vector Unfortunately, vaccines are not available for the most common conditions of travelers such as diarrhea, parasites, and bacteria, nor the major tropical diseases such as malaria and schistosomiasis. Therefore, the international traveler must practice optimal personal hygiene, be aware of risk factors, and use appropriate prophylaxis. In additraindicated, the vaccines and toxoids routinely recommended for adults are also indicated (see Table I ).
When discussing immunization requirements for adults with special health status situations, an additional health problem of major significance is AIDS ("Recommendations," 1985) . There is not much research yet regarding AIDS and immunization needs. The CDC recommends following the guidelines for immuno-suppressed individuals for those patients who are "symptomatic." For "asymptomatic" persons, CDC suggests the routine immunizations recommended for the general adult population ("Recommendations," 1986). ited protection, reducing the incidence of clinical disease by about 50% for three to six months after immunization. It does not prevent disease transmission, but may be beneficial to some persons who enter high-risk areas. Risks can be minimized by avoiding fecally contaminated food and water.
Occupational health nurses working with employees who travel internationally and who are at high risk for developing these diseases need to pay particular attention to follow-up/surveillance, emphasizing preventive teaching. If an industry sends employees often to developing countries, the occupational health nurse may wish to explore with management the possibility of stocking certain vaccines.
Finally, an excellent reference on international travel is Health Information for International Travel. This publication contains vaccine information and requirements of the U. S. Public Health Service, recommendations for international travel, health hints, and geographic delineation of disease risk. Other important sources of information for the occupational health nurse are the county health department and the immunization division of the state communicable disease department.
Foreign Students, Immigrants, and Refugees
Children and adolescents in many countries are not routinely immunized against diphtheria, tetanus, measles, mumps, rubella, and polio. Consequently persons entering the United States for the purpose of attending college and graduate programs, or as immigrants or refugees, may be susceptible to one or more of these diseases. Unless these individuals can provide a vaccination record documenting the receipt of immunization against these diseases or laboratory evidence of immunity, they should receive the appropriate vaccines for their age (Williams, 1986) .
THE ROLE OF OCCUPATIONAL HEALTH NURSES
Nowhere are the opportunities greater for improving the level of adult immunization than in industry, where health care professionals have ongoing access to large numbers of the adult population. Occupational health nurses have the opportunity to take the lead in helping to ensure that a comprehensive Nowhere are the opportunities greater for improving the level of adult immunization than in industry immunization program is included in overall employee health care. Figure 1 details current facts dealing with immunization.
To accomplish this goal, occupational health nurses need to gain the cooperation and support of a variety of decision-makers at various levels. They need to determine what approaches might be most effective for influencing decision-making and which decisionmakers are key to a successful outcome. Not only do individual employees, health care providers, and the general public need to be convinced of the importance of a comprehensive adult immunization program, but also management and others who decide on health policies, including health insurance companies, legislators, and licensing and accrediting agencies.
Occupational health nurses also need to understand characteristics of a comprehensive adult immunization program and activities necessary for implementing, managing, and evaluating such a program. The author suggests the following characteristics and activities but emphasizes that these are not all-inclusive nor necessarily addressed in order of importance. (Lewy, 1987; Valenti, 1986 Many different types of record forms are suggested in the literature. The reader is referred to one example of a form that is very comprehensive, can include a "tickler system," and is designed to legally protect the health professional as well as the consumer. This form is used by health departments in North Carolina and meets all CDC guidelines as of April, 1987 (see Figure  2 ). Certain features of this form make it particularly useful. Note the statement in the upper right hand corner (A), which is read by employees prior to receiving any vaccinations. "Important information" refers to the material mailed with every vaccine from the manufacturer or from the state. The employee is expected to sign the consent signature column (B) indicating that he/she has read the "important information" and agrees to receive the vaccine. The column "Date of Important Information" (C) includes the date from the form that comes with a particular lot number. This is important in case there is a recall on a particular lot number of vaccine. The manufacturer and lot number are included in the space specified (D).
CHARACTERISTICS OF
The form also includes a box to check (E), reminding the occupational health nurse to ask the employee if he/ she has any allergies and a space for listing these (F). Recording the administration site (G) is important. If the employee later complains of pain in the right arm and the occupational health nurse had recorded administration site is the left arm, the occupational health nurse is protected from any possible suit in this instance. Clinic I.D. (H) on the form refers to where the employee can get the vaccine for the next dose if unavailable at the employment site. Spaces (I) on the form under the named vaccines allow for recording specific immunizations required for employees engaged in foreign travel. It is important to establish a recall (tickler) system for those employees who need repeated immunizations, ie, annually for influenza and every ten years to Td boosters.
In summary, there is considerable evidence that adults are not adequately immunized against VPDs. A comprehensive programmatic approach is needed if health care providers are to prevent adults from contracting communicable diseases. Occupational health nurses in particular are in a strategic position to introduce such a program in their work settings. 
RESOURCES DMSION OF HEALTH SERVICES
I have read the information contained in the "Important Information" form(s) about the disease(s) and the vaccine(s)./ have had a (A) chance to ask questions which were answered to my satisfaction.
I believe I understand the benefits and risks of the vaccine(s) and request that the vaccine(s) indicated below be given to me or to the person named hereon for whom I am authorized to make this request.
PATIENT'S NAME, NUMBER 
